Binding partner A is a 42 bp doublestranded DNA with a 12 nt single-stranded extension that was prepared by annealing a 54nt biotin-labeled oligonucleotide (5′-/BiotinTEG/ ACA GAA TTC TCC AAA ATT GTT ATC CGC TCA CAA TTC CCA CAA AACCGTGTCCAA -3′) and a 42 nt Cy5-labeled oligonucleotide (5′-TTG TGG GAA TTG TGA GCG GAT AAC AAT TTT GGA GAA TTC TGT /3Cy5Sp/-3); boldface segments are complimentary sequences. The 42 bp duplex in this construct serves as a spacer to minimize any possible effects of surface proximity on the kinetics of the reactions studied. Binding partner B is a single stranded DNA complementary to the middle 8 nt of the single-stranded segment of A and labeled with Cy3 at the 5′ end (5′-/5Cy3/GGACACGG-3′). The AA dinucleotide between the end of the duplex segment of A and the 8 nt B binding site serves to prevent B from base stacking with the end of the duplex. The competitor (C) is the same as B without the dye label (5′-GGACACGG-3′). The 10 nt extended competitors (EC3: 5′-GGACACGGTT-3′ and EC5: 5′-TTGGACACGG-3′) have 10 nt complementary to the singlestranded segment of A.
Supplementary Figure 2:
To assess the contribution of photobleaching of B to the measured dissociation rate constants, the mean rate constant k off (± S.D.) for disappearance of B from A in the absence of C (x) was measured at two different laser powers (P = 150 µW and 300 µW) in 4 replicate experiments (o). The rate of photobleaching at the 150 µW laser power used in all experiments in this paper, k b150 , was determined by fitting these data to ( ) yielding fit parameters k 0 = 0.017 s -1 and k b150 = 0.0019 s -1
. The upper 90% confidence bound of k b150 was calculated by bootstrapping (inset) to be 0.0024 s Schematics of the spontaneous dissociation and displacement pathways. In the spontaneous dissociation pathway (top), DNA strand B (green) dissociates from A (red), and then the free A strand is rapidly captured by competitor C (black) forming an AC duplex. In the displacement pathway (bottom), transient fraying of the AB duplex leads to formation of an ABC ternary complex (bottom center), which can be quickly resolved by the displacement of the B strand resulting in an AC duplex. For short oligonucleotides and high competitor concentrations, the rate of each of the pathways is limited by its first step 1 . If one assumes, as in earlier studies, that the competitor concentration dependence of the dissociation rate is entirely due to the displacement pathway, then under these conditions the rate of the spontaneous dissociation pathway (k 1 ) is independent of competitor concentration c and the rate of displacement pathway (ck 2 ) is proportional to competitor concentration. (b) The ratio ck 2 /k 1 of the rates of the displacement and spontaneous dissociation reactions for oligonucleotide lengths of 12, 14, and 16 bp at c = 200 µM, calculated from the data of Reynaldo et al. 1 (points) . Solid lines show extrapolation of the data to the temperature at which our experiments were conducted (brown dashed line). (c) The rate ratio ck 2 /k 1 at temperature 301K and c = 200 µM extrapolated for different duplex lengths. For longer duplexes, the displacement pathway dominates (blue shading), for shorter duplexes the dissociation pathway is faster (green shading). For the 8 bp AB complex used in our experiments, ck 2 /k 1 is predicted to be 0.075 (dashed lines). In our experiments, dissociation at c = 200 µM is 57% faster than at c = 0 (open circle), much larger than the small acceleration predicted from a minority of molecules using the displacement pathway.
